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Abstract 

Background: Cigarette smoking is a prominent risk factor for a wide range of diseases. The current study aimed to 
evaluate the impact of smoking on deaths from major smoking-related diseases (neoplasms, vascular diseases and 
respiratory diseases) in Chinese adults by estimating the potential gains in life expectancy (LE) that would accrue 
from eliminating deaths from these diseases, and to determine the contribution of each disease to the reduction in 
LE associated with smoking. 

Methods: Two cohorts of Chinese smokers and non-smokers were constructed from a retrospective national 
mortality survey that had been conducted in 1989-1991 and included one million all-cause deaths among adults 
during 1986-1988 in 103 geographical regions. For each cohort, potential gains in LE by eliminating deaths from 
each major smoking-related disease were estimated. The contributions of each disease to smoking-associated 
reduction in LE were assessed using the LE decomposition approach. 

Results: Among the major smoking-related diseases, it was estimated that elimination of vascular diseases would 
provide the greatest potential gain in LE (years), regardless of smoking status. The gains for smokers versus 
non-smokers in populations of urban men, urban women, rural men and rural women aged 35 years were 3.5 vs. 4.3, 
3.8 vs. 4.1, 2.4 vs. 3.0, and 2.6 vs. 2.9 years, respectively. Respiratory diseases contributed most to smoking-associated LE 
reductions in urban women, rural men and rural women of 43.6%, 46.4%, and 62.9%, respectively. In urban men, 
neoplasms contributed most to smoking-associated LE reduction, their contribution being estimated as 45.8%. 

Conclusions: Respiratory disease has the greatest influence on the LE reduction associated with smoking. Thus, 
smoking prevention could significantly reduce deaths from respiratory disease and improve LE. 
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Background 

Worldwide, many studies have shown that cigarette smok- 
ing increases the risk of death and is a prominent risk factor 
for a wide range of diseases such as neoplasms, respiratory 
diseases and vascular diseases [1-3]. Although these find- 
ings are meaningful from an etiological perspective, they fail 
to provide information regarding absolute public health ef- 
fects. Life expectancy (LE) by smoking status, an effective 
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measure of the health burden associated with smoking, has 
the advantage of being easy for both the general public and 
policymakers to interpret and understand. 

The greatest challenge to estimating the impact of 
smoking-related diseases by determining LE in a large-scale 
representative cross-sectional study is the construction 
of cohorts of smokers and non-smokers, because of the 
difficulty in obtaining accurate information about smoking 
habits. Until now, only a few reports have direcdy estimated 
the reduction in LE caused by smoking [4-10]; most of 
these were based on cohort studies. Construction of cohort 
studies by smoking status to estimate mortality or disease 
incidence is time-consuming. Moreover, although such 
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studies have found differences in LE according to smok- 
ing status, they have not identified which diseases make 
the greatest contributions to these differences. More data 
on the impact of different diseases and smoking status on 
mortality would provide useful data that could help public 
health providers to target efforts to attenuate the reduction 
in LE caused by smoking. 

China, the world's largest cigarette producer and con- 
sumer, has a particularly large health burden associated 
with smoking [11,12]. Therefore, there is an urgent need 
to provide an accurate assessment of the health burden 
caused by smoking and thus facilitate shaping of the 
most effective public health policies for smoking pre- 
vention and cessation. 

During 1989-1991, a large nationwide retrospective study 
of smoking and mortality was conducted in a population 
of 27 million adults (35 years old or above) in 103 regions 
(24 major cities and 79 counties) of China [13]. The 24 
cities were chosen non-randomly to cover a wide geo- 
graphical region. Stratified random sampling techniques 
were used to choose 79 counties from 2000 counties whose 
cancer rates were recorded in the Chinese cancer atlas 
(yielding a population of 67 million). After this survey, 
a series of studies were conducted and their findings 
published, most estimating the impact of smoking on risk 
of death from a particular disease from an etiological 
perspective [13-15]. 

The present study aimed to further investigate the in- 
fluences of various major smoking-related diseases on the 
reduction in LE, as well as the contribution of each disease 
to the smoking-related reduction in LE. 

Methods 

The total population (approximately 27 million aged 35 years 
or older) from which the nationwide mortality survey was 
conducted during 1989-1991 was defined as the base popu- 
lation. Approximately 90% of subjects (almost one million) 
who had died in 1986-1988 were identified from the 
base population, as were their surviving spouses. Thus, the 
present study involved three populations: the base popula- 
tion, deceased subjects and their surviving spouses. 

Causes of death were identified by reviewing the death 
certificates from the local Population Administrative 
Offices. If necessary, this information was supplemented 
by reviewing the medical records or by discussion (a few 
years after the death) with local health workers, family 
members or both. Underlying causes of death from the 
Population Administrative Offices records were coded 
according to the International Classification of Diseases, 
9th Revision (ICD-9). Details of the study design, field 
survey methods and participants have been described 
elsewhere [13]. In the present study, major smoking-related 
causes of deaths included: neoplasms (ICD-9: 140-208), 
respiratory diseases (chronic obstructive pulmonary disease: 



490-2, 496, 416-7; respiratory tuberculosis: 011, 012, 018; 
other respiratory diseases: rest of 460-519), and vascular 
diseases (stroke: 430-9; ischemic heart disease: 410-4; 
other vascular diseases: 390-409, 415, 418-429, 440-459); 
the remaining deaths were categorized as related to other 
causes. 

The smoking habits of the deceased subjects were 
ascertained by interviewing their living spouses or other 
relatives to determine whether the subjects had smoked 
before 1980, a period of time before the onset of the 
disease that would have eventually caused death during 
1986-1988. In addition, the smoking habits of the 
spouses of the deceased subjects were also determined 
during these interviews. Almost 100% of all identified 
households agreed to participate in the interview. In this 
investigation, non-smokers were defined as persons who 
had never smoked during their lifetime or who had only 
smoked infrequently at a young age. 

To ascertain the smoking prevalence of the base 
population, a new design was employed in the present 
study, which used the prevalence of smoking of living 
spouses as a substitute for the smoking prevalence of 
the base population. The assumption of this design is 
that living spouses constituted an approximately random 
sample of the base population with similar smoking habits 
to those of the study base. 

Life tables and cause-deleted life table construction 

Numbers of smokers and non-smokers in the base popula- 
tion stratified by age group were estimated by applying age- 
specific factors based on the proportions of smokers among 
spouses. During this process, 6% of the sample for whom no 
smoking information was available were excluded and the 
base population estimate was reduced by 10% because infor- 
mation on only 90% of deaths was available. The number of 
deaths per annum was calculated by dividing the total num- 
ber of deceased subjects by three (number of study years). 
After these adjustments, the abridged life table technique 
was used to construct cause-deleted life tables for smokers 
and non-smokers separately by sex and area of residence 
(urban or rural), to assess the potential gains in LE by elim- 
inating deaths from major smoking-related diseases [16]. 

Cause-specific decomposition of LE reduction associated 
with smoking 

As proposed by Preston et al. [17], the following equation 
(1) can be used to determine the difference in LE between 
smokers and non-smokers that is attributable to mutually 
independent death causes. 

\ {nil i + nL^A 

e *(35)- e (35) = £) ]T (til^-raj) { *>~' ^ *' j 

(1) 
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The following equation (2) can be used to decompose 
into two terms the difference in gained LE between 
smokers and non-smokers when deaths from a major 
smoking-associated disease have been eliminated. 

I \ ( nLxi + nL* A 

A*(35)-A(35) = £ («/.' , »/,, ,) (l- " 2n 

(2) 

where, e(35) and e*(35) represent the LE for 35-year-old 
non-smokers and smokers, respectively; A(35) and D* (35) 
represent the gain in LE at age 35 years for non-smokers 
and smokers, respectively, by eliminating cause of death ;'; 
and where nL x i , nL* . , nL x _ h and nL* x _ ( represent the 
person-years alive between ages x and x + 5 for non- 
smokers and smokers in life tables for causes i and — i, 
respectively. 

The first term represents the change in survival from 
cause —i weighted by the cumulative probability of sur- 
viving from cause i; the second term represents the 
change in survival from cause i weighted by the cumulative 
probability of surviving from cause —i: the LE disparity 
between smokers and non-smokers is thus attributable 
to cause i [17]. Therefore, a change in significance of a 
certain cause of death results from the combined ef- 
fects of a change in cause i and changes in causes other 
than i. 

Results 

Of the base population, there were 1 059 804 deceased 
subjects (69.5% urban, 30.5% rural) and 307 853 living 
spouses (76.1% urban, 23.9% rural) aged 35 years or over in 
this study. The smoking prevalence among living spouses 
of the deceased subjects was 57.3% for men and 17.7% 
women in urban areas, and 64.1% and 8.6%, respectively, 
in rural areas. Table 1 presents the all-cause mortality 
rates by smoking status in the base population. The mor- 
tality rates among smokers were higher than among non- 
smokers for the age groups older than 50 years, regardless 
of sex and area of residence. 

Number of deaths from major smoking-associated diseases 

Figure 1 presents the sex- and area-specific number of 
deaths from major smoking-related diseases for each 
age interval. Neoplasms, vascular diseases and respira- 
tory diseases together account for the majority of deaths 
in Chinese adults. Almost 81.1% and 78.9% of the total 
deaths were attributable to one of these three diseases 
in urban men and women, respectively; in the rural 
population the corresponding proportions were lower at 
75.3% and 75.1%, respectively. 



Deaths from these smoking-related diseases were con- 
centrated in different age groups. Deaths from neoplasms 
mostiy occurred between 35 and 69 years and accounted 
for approximately two-thirds of all neoplasm-related 
deaths, regardless of sex and location. Compared with neo- 
plasms, a larger proportion of deaths from vascular diseases 
or respiratory diseases occurred in later life, approximately 
two-thirds of deaths from respiratory or vascular diseases 
occurring at 70 years or older. 

Differences in LE according to smoking status and 
potential gains in LE related to elimination of major 
smoking-associated diseases 

Tables 2 and 3 presents the estimated LE of smokers and 
non-smokers of different ages, as well as the potential gains 
in LE by the hypothesized elimination of deaths from each 
of the three diseases in subjects over 35 years old. In gen- 
eral, non-smokers had longer LEs than smokers, regardless 
of sex or area of residence. The all-cause LE (years) differ- 
ence between 35-year-old smokers and non-smokers was 
2.6 and 2.4, for urban men and women, respectively, and 
2.3 and 2.9 for rural men and women, respectively. 

Overall, after the hypothesized elimination of deaths 
from respiratory diseases or neoplasms for smokers 
and non-smokers aged 35 years and above, the poten- 
tial gains in LE (years) for smokers was greater than 
for non-smokers at every age, regardless of sex or area 
of residence. However, it did not follow the same pat- 
tern for vascular disease: non-smokers would poten- 
tially gain more in LE than smokers after elimination 
of deaths from vascular diseases. 

Contributions of major smoking-related diseases to the 
LE reduction associated with smoking 

Column 3 of Table 4 presents the differences between 
smokers and non-smokers in the potential gains in LE 
according to each of three major smoking-related diseases 
and columns 4 and 5 show the results of decomposition 
of these differences, which correspond to the first term 
and second terms in equation (2). The values in column 3 
are all positive except for that for vascular diseases: this 
indicates that the potential gains in LE related to vascular 
diseases are greater for non-smokers than for smokers. 
However, for all major smoking-related diseases the sec- 
ond terms in equation (2) are positive, indicating that the 
LE of smokers would have increased more than that of 
non-smokers if deaths from one of these three causes had 
been removed after taking changes in mortality from other 
diseases into account. 

Figure 2 shows the reduction in LE associated with smok- 
ing that was attributable to a particular smoking-associated 
cause of death (second term in equation [2]): the relative 
importance of a particular smoking-associated disease 
varied according to sex and area of residence. For urban 
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Table 1 Sex- and area-specific numbers of subjects in the base population and annual all-cause mortality rates by 
smoking status during 1986-1988 
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1175320 


0.1 


431648 


0.2 


49392 


0.1 


20002 


0.2 


40-44 


803444 


0.2 


355561 


0.4 


64568 


0.2 


19444 


0.4 


45-49 


645155 


0.4 


298267 


0.6 


107316 


0.4 


30337 


0.5 
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640748 


0.9 


277814 


1.0 


168475 
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624586 


1.4 


245723 
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1.1 
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1.3 
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484225 


2.4 


193866 
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29220 


2.2 


65-69 


332614 


4.2 


138917 
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110927 


3.3 


22650 


3.8 
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7.6 
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11.5 
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46026 
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9.0 
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17.3 
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0.3 
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0.4 
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men, neoplasms contributed most to the smoking- 
associated LE reduction, followed by respiratory diseases 
and vascular diseases (neoplasms: 45.8%, respiratory dis- 
eases: 35.0%, vascular diseases: 14.8%). For urban women, 
and rural men and women, the relative importance of the 
contributions of major smoking-related diseases followed 
a different pattern; the contributions of respiratory diseases, 
neoplasms and vascular diseases being 43.6%, 37.2% 
and 19.2%, respectively, in urban women; 46.4%, 37.4% and 
13.6%, respectively, in rural men; and 62.9%, 22.0% and 
14.5%, respectively, in rural women. 

Discussion and conclusion 

Overall, we found that non-smokers lived more than 2 years 
longer than smokers. Respiratory disease, neoplasms and 
vascular disease all had a considerable influence in reducing 
LE associated with smoking, but to varying degrees. Nearly 
78.6% of all deaths were attributable to one of the three 
major smoking-related diseases in Chinese adults; however, 
decomposition of the findings revealed that, together, 
the three major smoking-associated diseases contributed 



to 98.0% of the difference in LE between smokers and 
non-smokers. 

Several aspects have to be considered when discussing 
the validity of these findings. First, the key new point in 
our study design is that the smoking prevalence of surviv- 
ing spouses of deceased subjects was used as a substitute 
for the smoking prevalence of the base population; this 
allowed us to calculate the cause-specific LEs by smoking 
status. The basic assumption of this aspect of our study 
design is that the distribution of all causes of death in 
the base population is approximately random, as is the 
distribution of living spouses, who can therefore be 
regarded as a representative sample of the base population. 
We have confirmed the validity of this technique in sev- 
eral previous studies [14,15]. In addition, to support this 
assumption, we compared the smoking prevalence in living 
spouses with estimates of smoking prevalence from another 
national study and found high consistency between them 
[18]. Second, our figures for LEs regardless of smoking 
status are consistent with LEs reported for the same 
period in China [19], which also supports the validity of 
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Figure 1 Distribution of deaths from smoking-associated diseases among various age groups by sex and area of residence. 



the smoking-specific LEs calculated on the basis of overall 
LE. Third, because we obtained the information about 
smoking habits from a retrospective mortality survey, 
this information may have been influenced by recall bias. 
Although findings from other studies have validated the 
fact that smoking-associated LE decreases with increasing 
numbers of smokers [8-10], we decided to minimize the in- 
fluence of recall bias by simply dividing smoking informa- 
tion into two definite categories (smoker and non-smoker), 
since it is unlikely that many non-smokers would have 
been misreported as having been smokers. In addition, 
in a validity study in Shanghai in the early 1980s in 
which the spouses were the informants and both hus- 
band and wife reported their smoking habits, informa- 
tion obtained from the wife on the husband's smoking 
habits was highly consistent with information provided 
directly by the husband [20]. 

Smoking harms almost every organ in the body: previous 
studies have demonstrated that many serious and fatal 
diseases are caused by smoking [3], However, in our 
study, we mainly focused on neoplasms, respiratory 
diseases and vascular diseases, which together account 
for most deaths associated with smoking in China [21]. 
In addition, as a summary measure for health situation, 
LE is not sensitive when disease categories are defined 
in too much detail, especially when the diseases in 



question are associated with few deaths. Thus, the way 
we categorized smoking-related diseases in our study en- 
sured sufficient numbers of deaths in each disease category. 

We compared our results with those of studies con- 
ducted in other countries and found that the LE reductions 
associated with smoking in our study were similar to 
the findings of studies conducted in Japan [9,10]. How- 
ever, in the United States, the difference in LE between 
40-year-old smokers and non-smokers is reportedly ap- 
proximately 6.9 years in men and 6.8 years in women 
[5]. Research conducted in Austria found the LE difference 
for 15-year-old men was 5.6 years [7]. A study conducted 
in the Netherlands showed that the LE difference for 
40-year-old subjects was 7.5 years [8]. The magnitude 
of the reduction in LE associated with smoking in our 
study was relatively small compared with that reported 
by the above-mentioned studies. This disparity may be 
attributable to differences between different countries 
in the status of the smoking epidemic. In addition, the 
mortality for the whole population in China was relatively 
high [13]. Finally, the non-smoking group might have 
included some passive smokers and ex-smokers, which 
could have diluted the observed difference. 

One interesting phenomenon in our findings that is 
not consistent with widely held knowledge is that, even 
though the death rate from vascular disease, which is a 
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Table 2 Life expectancy for smokers and non-smokers and potential gains in life expectancy (years) among men by 
eliminating deaths from a specific smoking-associated disease by smoking status 

Age group Overall life expectancy Gains in LE by eliminating Gains in LE by eliminating Gains in LE by eliminating 

neoplasms vascular diseases respiratory diseases 
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major category of smoking-related disease, was greater 
among smokers than non-smokers, we estimated that 
vascular diseases were associated with loss of more life 
years among non-smokers than among smokers. To 
explore this unusual phenomenon, we employed the 
LE decomposing techniques developed by Preston et al. 
These techniques show that the difference in years of life 
lost to a particular disease is equal to the amount of change 
attributable to that disease in a cause-decomposition, 
plus a simple additional term that reflects movements 
in other causes of death. In our study, decomposition 
showed that the contribution of vascular diseases to the 
difference in LE between smokers and non-smokers was 
positive (column 5 in Table 4), as was also true for neo- 
plasms and respiratory diseases. However, other causes of 
death, which of course included neoplasms and respiratory 
diseases (column 4 in Table 4), made a greater contribution 
to LE. That is, although the mortality rate decreased more 
in smokers than in non-smokers after vascular diseases 
had been eliminated, the size of the reduction in mortal- 
ity for respiratory diseases or neoplasms outweighed 
that for vascular diseases. In other words, the difference 



between smokers and non-smokers in life-shortening 
effects resulting from elimination of vascular diseases 
depends on the difference in mortality from respiratory 
diseases and neoplasms, which was greater than that from 
vascular diseases in our study. 

The strengths of our study are as follows. First, rather 
than calculating LE for all-cause deaths, the framework of 
our new study design allowed assessment of the influence 
of a specific major smoking-related disease on LE reduction 
according to smoking status. This approach thus provides 
policymakers and the general public with intuitive and 
appropriate information concerning the adverse effect of 
smoking on health. Second, although smoking, an import- 
ant risk factor for death from cardiovascular diseases, had 
indeed been proven to be associated with cardiovascular 
disease in China, the risk is quite low compared with that 
of neoplasms and respiratory disease according to a previ- 
ous study based on this survey [13]. The present study fur- 
ther evaluated the contribution of cardiovascular disease 
and found that, after taking the change in mortality rates 
related to other causes of death into account, cardiovascular 
disease played a considerable role in the disparity in LEs. 



Han et al. BMC Public Health 2013, 13:1 147 
http://www.biomedcentral.com/1471-2458/13/1147 



Page 7 of 9 



Table 3 Life expectancy for smokers and non-smokers and potential gains in life expectancy (years) among women by 
eliminating deaths from a specific smoking-associated disease by smoking status 

Urban women Overall life expectancy Gains in LE by eliminating Gains in LE by eliminating Gains in LE by eliminating 

neoplasms vascular diseases respiratory diseases 

Smokers Non-smokers Smokers Non-smokers Smokers Non-smokers Smokers Non-smokers 



35-39 


38.51 


40.87 


2.54 


1.92 


40-44 


33.71 


36.09 


2.51 


1.86 


45-49 


29.05 


31.35 


2.39 


1.78 


50-54 


24.59 


26.81 


2.23 


1.65 


55-59 


20.39 


22.5 


1.99 


1.45 


60-64 


16.36 


18.37 


1.70 


1.22 


65-69 


12.78 


14.52 


1.33 


0.96 


70-74 


9.64 


11.05 


0.92 


0.67 


75-79 


7.10 


8.00 


0.55 


0.41 


80+ 


4.78 


5.29 


0.25 


0.20 


Rural women 










35-39 


37.18 


40.11 


2.32 


2.07 


40-44 


32.61 


35.48 


2.24 


2.00 


45-49 


28.14 


30.90 


2.08 


1.90 


50-54 


23.80 


26.48 


1.88 


1.74 


55-59 


19.76 


22.28 


1.64 


1.51 


60-64 


15.91 


18.27 


1.34 


1.26 


65-69 


12.45 


14.59 


1.02 


0.94 


70-74 


9.51 


11.22 


0.67 


0.64 


75-79 


7.08 


8.35 


0.41 


0.37 


80+ 


4.75 


5.45 


0.19 


0.19 



Our study has some limitations. First and most im- 
portantly, it is based on a survey conducted two decades 
ago, since which time the general smoking prevalence 
has declined [22], which has probably influenced LE es- 
timation by smoking status. However, because of the time 
lag between smoking and the onset of smoking-related 
disease, such decline in smoking prevalence would have 
had a limited influence on life expectancy changes during 
this period. Furthermore, we mainly estimated life years 
lost due to smoking and the contributions of major smok- 
ing related diseases (neoplasms, respiratory diseases and 
cardiovascular diseases) to the life years lost by the risk of 
deaths from those diseases; these have remained almost 
unchanged for the last two decades. The relative risk of 
death from these diseases for smokers has also remained 
almost unchanged over time [21]. In addition, the LE dif- 
ference between smokers and non-smokers in our study 
was very close to that determined in a cohort study con- 
ducted in Beijing in 2000 [23]. Therefore, in the current 
study the changes in smoking status would have had lim- 
ited influence on the estimated LE lost due to smoking 
and the contributions of smoking-related diseases to the 
life years lost. Second, although we stratified our analyses 



3.76 


4.12 


2.37 


1.57 


3.75 


4.10 


2.35 


1.57 


3.69 


4.06 


2.34 


1.56 


3.55 


3.96 


2.33 


1.54 


3.38 


3.79 


2.30 


1.52 


3.17 


3.57 


2.23 


1.49 


2.89 


3.26 


2.1 1 


1.42 


2.53 


2.83 


1.92 


1.30 


2.01 


2.23 


1.59 


1.10 


1.38 


1.4/ 


1.17 


0.82 


2.60 


2.89 


4.09 


2.59 


2.55 


2.86 


4.03 


2.57 


2.50 


2.82 


4.00 


2.54 


2.42 


2.75 


3.95 


2.49 


2.31 


2.63 


3.81 


2.43 


2.16 


2.48 


3.66 


2.32 


1.98 


2.25 


3.42 


2.16 


1.71 


1.94 


3.04 


1.90 


1.34 


1.48 


2.39 


1.49 


0.94 


1.01 


1.67 


1.06 



by age, sex and region, we could not make direct adjust- 
ments for socioeconomic status and unhealthy behaviors 
such as alcohol intake because information about these 
was not available. This may have caused under-estimation 
of the LE gap between smokers and non-smokers [24]. 
Third, we did not include the smoking status of ex-smoker 
in our study, which may have led to some under-estimation 
of the difference in LE. However, the influence of not 
considering ex-smokers separately would have been lim- 
ited because smoking cessation is a relatively infrequent 
event in China. This is likely a consequence of the wide 
cultural acceptance that smoking continues to enjoy in 
China: most smokers quit smoking only when an illness 
is established [25]. Finally, we assessed only 90% of all 
deaths over the age of 35 years and smoking information 
was missing in 6% of our subjects. Although we made 
adjustments by reducing the base population estimate 
by 10% and excluding those without smoking information 
when calculating both death rates and smoking-specific 
death rates, the missing information may still have had 
an influence on our findings. However, the findings are 
unlikely to have been seriously distorted because the 
death patterns of deceased subjects who had no death 
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Table 4 Sex- and area-specific decomposition results of the difference in gained life expectancy (years) estimated by 
elimination of major smoking-associated diseases 



Cause of death 


Gains in LE by 
eliminating a cause of 
death for non-smokers (1) 


Gains in LE by 
eliminating a cause of 
death for smokers (2) 


Difference 
(3)=(2)-(1) 
or (4) + (5) 


First term in 
equation 2 (4)* 


Second term in 
equation 2 (5) T 


Urban men 












Neoplasm 


2.41 


3.15 


0.74 


-0.45 


1.19 


Vascular disease 


4.29 


3.48 


-0.81 


-1.19 


0.38 


Respiratory disease 


1.49 


1.99 


0.51 


-0.40 


0.91 


Rural men 












Neoplasm 


2.78 


3.10 


0.33 


-0.51 


0.84 


Vascular disease 


2.99 


2.43 


-0.56 


-0.86 


0.31 


Respiratory disease 


2.37 


2.86 


0.49 


-0.55 


1.04 


Urban women 












Neoplasm 


1.92 


2.54 


0.63 


-0.28 


0.90 


Vascular disease 


4.12 


3.76 


-0.36 


-0.82 


0.47 


Respiratory disease 


1.57 


2.37 


0.80 


-0.26 


1.06 


Rural women 












Neoplasm 


2.07 


2.32 


0.25 


-0.39 


0.64 


Vascular disease 


2.89 


2.60 


-0.29 


-0.71 


0.42 


Respiratory disease 


2.59 


4.09 


1.50 


-0.33 


1.83 



"Changed significance of a smoking-associated cause of death that is estimated by changes in other causes of death in smokers and non-smokers. 
T Life expectancy disparity between smokers and non-smokers that was attributable to a particular smoking-associated cause of death. 



Urban men Rnralmen 
Others ■ Others 

Respiratory diseases I Respiratory diseases 
Vasculardiseases I Vascular diseases 

Neoplasm | Neoplasm 




1.5 

Years Years 
Urban women Rural women 




Respiratory diseases I Respiratory diseases 

Vascular diseases | Vascular diseases 

Neoplasm i Neoplasm 




-0.5 0 0.5 1 1.5 2 0 0.5 1 1.5 

Years Years 

Figure 2 Sex- and area-specific decomposition results of life expectancy reductions associated with smoking. 
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information and of subjects who had no smoking infor- 
mation were probably similar to that of the subjects in- 
cluded in the study. 

In summary, our findings suggest that respiratory 
disease has the greatest influence on the LE reduction 
associated with smoking. Thus, smoking prevention 
could significantly reduce deaths from respiratory dis- 
ease and improve LE. This finding may have important 
implications in evaluating the potential effectiveness of 
smoking prevention programs. 
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